Experimental Details
Materials and Procedures. Dichloromethane and acetonitrile were dried over CaH 2 and distilled under argon. All other reagents and solvents were obtained as ACS grade from Sigma Aldrich, Alfa Aesar or Fisher Scientific and used as supplied. The compounds 4-[(E)-4-(4-dimethylaminophenyl)buta-1,3-dienyl]-4′-methyl-2,2′-bipyridyl (1), 1 2,11-dimethyl-6,7- and (E)-3-(2,3,6,7-tetrahydro-1H,5H-pyrido[3,2,1-ij]quinolin-9-yl)propenal (Jdpa) 5b were synthesized by following previously published methods. Products were dried at room temperature overnight in a vacuum desiccator (CaSO 4 ) prior to characterization. General Physical Measurements. 1 H NMR spectra were recorded on Bruker
UltraShield 500, AV-400, DPX-300 or Varian Gemini 200 spectrometers and all shifts are quoted with respect to TMS. The fine splitting of pyridyl or phenyl ring AA′BB′ patterns is ignored and the signals are reported as simple doublets, with J values referring to the two most intense peaks. Abbreviations: ax = axial; eq = equatorial. Elemental analyses were performed by the Microanalytical Laboratory, University of Manchester using a Carlo Erba EA1108 instrument, and thermogravimetric analyses were also obtained in this Laboratory. UV-vis spectra were obtained by using a Shimadzu UV-2401 PC spectrophotometer, and mass spectra were recorded by using +electrospray on a Micromass Platform II spectrometer. Cyclic voltammetric measurements were performed by using an EG&G PAR model 283 or an Autolab PGStat 100 potentiostat/galvanostat. A single-compartment cell was used with a silver/silver chloride reference electrode (3 M NaCl, saturated AgCl) separated by a salt bridge from a 2 mm disk glassy carbon working electrode and Pt wire auxiliary electrode. Acetonitrile was freshly distilled (from CaH 2 ) and [N(C 4 H 9 -n) 4 ]PF 6 , as supplied from Fluka, was used as the supporting electrolyte. Solutions containing ca. 10 -3 M analyte (0.1 M electrolyte) were deaerated by purging with N 2 . All E 1/2 values were calculated from (E pa + E pc )/2 at a scan rate of 200 mV s -1 .
Synthesis of 4,4′-Bis[(E)-4-(4-dimethylaminophenyl)buta-1,3-dienyl]-2,2′-bipyridyl, 2.
Potassium tert-butoxide (312 mg, 2.78 mmol) was added to a solution of 4,4′-bis-[(diethoxyphosphinyl)methyl]-2,2′-bipyridyl (500 mg, 1.10 mmol) and (E)-4-(dimethylamino)cinnamaldehyde (384 mg, 2.19 mmol) stirred in tetrahydrofuran (20 mL), resulting in near instantaneous production of a yellow precipitate. After stirring at 50 °C for 16 h, water (20 mL) was added and the tetrahydrofuran removed in vacuo. The yellow product was filtered off, washed with cold water then a small amount of methanol and dried: 492 mg, 87%; δ H (500 MHz, CD 3 To a solution of 1 (100 mg, 0.293 mmol) in chloroform (20 mL) was added 1,3-bis(triflyloxy)propane (200 mg, 0.588 mmol) in dry dichloromethane (2 mL). The reaction was stirred at room temperature for 48 h, during which time the solution color changed to deep purple and a dark precipitate formed. The volume was reduced to ca. 5 mL under vacuum and diethyl ether added to ensure complete precipitation of the crude triflate salt which was filtered off and washed with diethyl ether. This solid was dissolved in methanol and aqueous NH 4 PF 6 added to precipitate the product which was filtered off and washed with water. Purification of the crude product (150 mg) was effected as for [ 4 ]NapSO 3 in acetone (3 mL). Acetone was added (20 mL) and the solution was cooled in a refrigerator for 2 h. The red-brown precipitate was filtered off, washed with acetone and air dried (87 mg). This material was redissolved in acetonitrile (100 mL), the solution filtered to remove a dark brown-black impurity, and the product reprecipitated by addition of diethyl ether to give a dark red microcrystalline powder: 76 mg, 81%; δ H (400 MHz, (CD 3 ) 2 SO) 8. despite using synchrotron radiation, and attempts to solve in multiple space groups, the best resolution and R1 value that could be obtained were 0.90 Å and 11.4%, respectively. All other calculations were carried out by using the SHELXTL package.
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Hyper-Rayleigh Scattering. General details of the hyper-Rayleigh scattering (HRS) experiment have been discussed elsewhere, 14 and the experimental procedure and data S11 analysis protocol for the fs measurements used in this study were as previously described. was used for TD-DFT calculations and the excited-state dipole moments were calculated by using the one particle RhoCI density. Molecular hyperpolarizabilities at zero frequency were calculated by the finite field (FF) approach using the B3P86/6-31G* model. The default Gaussian 03 parameters were used in every case. Molecular orbital contours were plotted by using Molekel 4.3.
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(1) Jang, S.-R.; Lee, C. O at room temperature using a Philips X'PERT powder diffractometer with copper radiation (λ = 1.54056 Å). The data obtained are an excellent match for the pattern calculated for the single-crystal structure by using the Mercury software ( Figure S1 ). The slight changes in peak positions can be accounted for by the difference in temperature between the two data collections; at room temperature, the unit cell is slightly expanded with the result that the diffraction peaks shift to lower angles when compared with those derived from the single-crystal data collection at 100 K. 
Additional X-Ray Crystallographic Data and Figures

Method for Derivation of β Components from HRS Data
The values of β zzz and β zyy can be determined from and ρ as follows:
(1)
The HRS intensities with parallel polarization for fundamental and SH wavelengths, , and for perpendicular polarization, , are given in terms of the molecular tensor components β zzz and β zyy according to (2) and ρ can be expressed in terms of the parameter k = β zyy /β zzz by (3)
It should be noted that the quadratic eq. 3 gives two solutions for k, and these lead to quite different values of the β components. Because both finite field/density functional theory and coupled perturbed Hartree Fock calculations predict that the β zyy component dominates in DS diquat derivatives, 1 we have chosen to use the k values that afford results consistent with these theoretical methods. Due to the uncertainties in the depolarization measurements, all values of k are rounded to one significant figure. In cases where eq. 3 produces a solution of magnitude greater than 9, a value of 10 is used as an estimated upper limit for k; this approach stems from the nature of the mathematical relationship between k and ρ. 
Cartesian Coordinates of Theoretically-Optimized Geometries (B3P86/6-31G*)
Cation 3:
Standard orientation: -------------------------------------------------------------------- ------------------------------------------------------------------ 
---------------------------------------------------------------------E(RB+HF-VWN+P86) = -1058.54851136
A.U.
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Cation 16:
---------------------------------------------------------------------E(RB+HF-VWN+P86) = -1657.75876636
A.U. 
Cation 18:
Standard orientation: ---------------------------------------------------------------------
-------------------------------------------------------------------
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